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QUANTIFICATION OF THE ACCUMULA-
TION, PERSISTENCE, AND DETACHMENT
OF LEGIONELLA WITHIN DISTRIBUTION
PIPE BIOFILMS
M . V. Storey1, J. Långmark1, N. J. Ashbolt2, T. Stenström1; 1Swedish
Institute for Infectious Disease Control, Solna, SWEDEN, 2School of  Civil
and Environmental Engineering , University of  New South Wales, AUS-
TRALIA.
The microbial biofilms that form ubiquitously on pipe surfaces
within a distribution system may act as a reservoir for microbial
pathogens to persist for extended periods of  time, sequestering
them from the bactericidal effects of disinfection. Problems can
therefore arise when concentrated numbers of  such biofilm-
associated pathogens become detached from substrata where they
have the potential to reach the consumer as an infective dose. one
such pathogen, legionella pneumophila, has been responsible for the
deaths of  more than one million individuals in both developing and
industrialised nations worldwide since its association with human
disease was first made in 1976.
the aim of  the current study was therefore to quantify the the
accumulation, persistence, and subsequent detachment of  l.
pneumophila within a range of  model water distribution systems. For
this part, biofilms were propagated on stainless steel (SS) and
unplasticised polyvinyl chloride (uPVC) coupons in tap water
enriched with Legionella within two annular reactors over a period of
12 weeks. A range of  “detachment events” or hydraulic regimes
were the simulated within annular reactors, and the numbers of
sessile and detached Legionella enumerated by standard culture
techniques as well as by fluorescence in situ hybridisation (FISH).
Concentrated numbers of  Legionella could be visualised within
detached biofilm, with cell numbers ranging from a few in small
clusters to as many as 100 in larger aggregates. a more intermittent
process termed biofilm sloughing was observed when hydraulic
conditions exceeded the laminar state (r = 3000). under turbulent
conditions (r = 5000) large clusters of  biofilm became detached,
with more than 90% of  legionella detached from the substratum
surface and mobilised into the adjacent bulk water phase.
The efficacy of  thermal as well as chemical (free chlorine and
monochloramine) disinfection on planktonic and sessile Legionella
was also investigated. Monochloramine was found to be a better
disinfectant than free chlorine against sessile Legionella, which is in
line in what is routinely observed in the literature, though thermal
treatment provided the most effective means of  disinfection.
Biofilms increased the resistance of  Legionella to thermal and
chemical disinfection by between one and two logs.
The persistence of  Legionella within a novel pilot-scale water
distribution system was also investigated. Biofilms formed within
the pilot-scale system accumulated Legionella, with a sub-population
of these remaining culturable throughout the duration of the
experimental period. A combined chlorine concentration exceeding
0.2 mg.L-1 was found to be sufficient to inhibit the establishment of
L. pneumophila within the distribution system.
the results presented herein provide invaluable information
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N. Azevedo1, B. Keevil2, M . Vieira3; 1Universidade do Minho; University
of  Southampton, Braga; Southampton, PORTUGAL, 2University of
Southampton, Southampton, UNITED KINGDOM, 3Universidade do
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A two stage chemostat system was used to study the pathogenic
bacteria H. pylori association to drinking water biofilms. After
allowing one week old biofilms to be grown on stainless steel
coupons the system was inoculated with the pathogen that was
detected using the recently established technique of  16S rRNA
peptide nucleic acid (PNA) fluorescence in situ hybridization
(FISH). Results show that H. pylori can successfully incorporate
within biofilms and its presence was detected for up to five days,
either in the basal layer or inside typical biofilm structures such as
stacks or fronds. The PNA FISH protocol appears to be a promis-
ing new technique for the in situ visualization of  microorganisms in
biofilms, especially because the hydrophobic nature of  the PNA
molecule allows a better diffusion through the constituents of  the
biofilm matrix allowing an improved discrimination of  microorgan-
isms inside these naturally occurring structures. A setback in the
application of  this methodology was the presence of
autofluorescent microorganisms. This problem can be minimized by
comparing the morphologic characteristics of  these suspected false
positives with typical H. pylori morphology. If  questions subsist, the
visualization of  the biofilm under different filter blocks can also
improve the degree of  certainty in the identification, since the
reporter probe has usually a very distinctive pattern of  fluorescence
when compared to the autofluorescent microorganisms.
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LONG-TERM EFFECTS OF ANTIBIOTIC-
COATED FOLEY CATHETER ON BACTERIAL
BIOFILM FORMATIONS
K. Peck1, S. Song2, J. Lee3, S. Lee2, W. Oh1, J. Song1; 1Samsung Medical
Center, Sungkyunkwan University School of  Medicine, Seoul,, REPUBLIC
OF KOREA, 2Kyonggi University, Suwon, REPUBLIC OF KOREA,
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Background: Catheter-associated urinary tract infection, which is
frequently occurring in the patients with indwelling Foley catheter,
can cause serious morbidity or mortality. Recently, antibiotic
(nitrofurazone)–coated Foley catheters are commercially available to
prevent catheter-associated urinary tract infections. The long-term
effects of  antibiotic-coated Foley catheter on biofilm formations
were investigated in this study.
Methods: Silicone Foley catheters or antibiotic-coated Foley
catheters were indwelled in the patients with neurogenic bladder.
The catheters were removed 14d or 28d after insertion. The biofilm
formations on catheters were evaluated by scanning electron
microscopy. The cell densities of  biofilm bacteria were evaluated by
counting the number of  colonies on the plates. Six catheters were
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